Molecular cloning and transcript expression of genes encoding two types of lipoprotein lipase in the ovary of cutthroat trout, Oncorhynchus clarki.
Large amounts of neutral lipids (NLs) are stored as lipid droplets in the ooplasm of fish oocytes, providing an essential energy resource for developing embryos and larvae. However, little is known about the origin of such lipids or about mechanisms underlying their uptake and accumulation in oocytes. We have proposed a model for this lipidation of teleost oocytes, as follows: very low density lipoprotein (Vldl) is metabolized by lipoprotein lipase (Lpl) outside and/or inside of the oocyte and the resulting fatty acids (FAs) are then utilized for de novo biosynthesis of NLs. As a first step toward verification of this model, cDNAs for genes encoding two types of Lpl, lpl and lpl2, were cloned from the ovary of cutthroat trout, Oncorhynchus clarki. Examination of Lpl polypeptide sequences deduced from the cDNAs revealed features similar to LPLs/Lpls in other species, including several conserved structural and functional domains. Both types of lpl mRNA were highly expressed in lipid storage tissues (e.g., adipose tissue, muscle, and ovary) and were predominantly expressed in the granulosa cells of ovarian follicles. Ovarian lpl1 mRNA levels showed a remarkable peak in April (early oocyte lipid droplet stage) and then decreased to low values sustained until November (mid-vitellogenesis), after which time a small peak in lpl1 gene expression was observed in December (late vitellogenesis). The mRNA levels of lpl2 also were elevated in April and were highest in June (late lipid droplet stage), but did not show other pronounced changes. These results suggest that, in the cutthroat trout, Vldl is metabolized by the action of Lpls in the granulosa cell layer to generate free FAs for uptake and biosynthesis of neutral lipids by growing oocytes.